PATENT SPECIFICATION 

DRAWINGS ATTACHED 1,025.245 
Dote of Application and filing Complete Specification Aug.' 19, 1963. 

Complete Specification Published April 6, 1966. 
© Crown Copyright 1966. 

«. ., a cc^-n DMA » «• *» ™* M »«* m 

to. a,-* os «/a o t>, g oi f seBaFXxnm 

Aerosol Device 



We, Merck * Co., a ?a^£| 

organked and existing under die laws of the Even though a moudi- 

?ew J^Vwlev UnitS ^ TSsepiece sui^ds.the spray norie 

America, of Rahway, New JeKey, uniisa P conventional medicating device, there 

S^tes 3 America, A, hereby £ L£ - " - 


50 


10 


15 


20 


25 


30 


35 


40 


45 


be granted to us, and the method £ 
fcK .performed, to be .par^rfydes- 
cribed in and by the following statment.- 

aronrizable or voktiKzable material 

Vessels containing aerosols and the feme 
presendy used for many purposes, to many 
Keel it is desirable to have a^dardized 

caw 

has also become toaeasingly powlM ^ 
lustration of medicaments.. One prob em 
asSed with the admfoistratwn ef^ca- 
ments in the form of a spray or aerosol is 
controlling the amount or dosage of mediouie 
Swdfy the patient. Attempts to solve 
problem have^esulted in the appearance 
of nume rous varieties of dosage valves and 
metering devices throughout the art. The 
nSoritf of such devices are unrehable m 
c^troifing quantity, while others are gener- 

^rSer problem associated with adminis- 
tering aerosol-type medicaments is ensuring 
that the medicament is properly received by 
Se patient. The patient must receive 
of tfie medicament that is dascha^ed faom 
the dispenser if the amount of the dosage 
is to have any significance. The medicament 
must also be delivered to the area that 
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ot tee convenuuma un*"-^' .„ V . ■ 
is no guarantee that me patient wifl be inhal- 
ing when the spray is released. More impor- 
tant, there is no guarantee that the IP**"*** 
be wist beginning to inhale when the spray 
fc Se?TSder for afl of die medica- 55 
ment to be delivered deep into the respiratory 
™™ the patient should be at the begm- 
Srof inhalation at. exactly the moment 
the measured dosage is released. . 

According to the invention, there is pro- 60 
vided an aerosol container and spray device 
to use in administering small measured 
amounts of the contents of the aerosol con- 
tainer to a human being through his mouth 
or nostril, said device including: 
(a) a container for a pressurized flmd and 
a metering chamber for measuring small 
amounts of the pressurized fluid; 
'M manually actuated means for fittng said 
' 'metering chamber with add smal 70 
amount of pressurized flmd from the 
remainder of the pressurized mud in 
the container; and , 
(c) conduit means for directing die m etered 
amount of pressurized fluid in the form 
of a spray tnto the mouth or nostril ot 
the human being, when the said amount 
of pressurized fluid is released from 
the metering chamber, in which: 
(i) the said manually actuated, means 
may be released without enabling any 
fluid which may be contained an the 
metering chamber from escaping mto 
die conduit means; and 
(if) the device includes means for releas- 
ing the contents of the .metering 
chamber into the conduit, means 
whereby the fluid can pas into the 
respiratory tract- of the individual. 
One advantage of the construction is that 
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a measured amount of medicament is released 
when the patient first begins to mh^l? so that 
the medicament is drawn deeply into the 
respiratory tract and wiH conseqnentty be of 
5 greater benefit to the patient The patient 
need net consciously try to co-ordinate faeath- 
ing and valve triggering since it is automatic 
Another advantage of this invention is that 
the duration or intensity of the inhalation 
10 does not influence the dosage or the amount 
of medicament that is released since the 
dosage is standardized regardless of individual 
differences in operation or breathing. Still 
ether advantages are inherent in the consmio 
15 tion of the dosage chamber providing for: 
the elimination of gases or fluids from the 
dosage chamber before it is filled -with medi- 
cament, Rationing of the chamber outside 
the container during storage so that the 
20 medicament does net "settle out" during 
storage (most medicaments mix weH in large 
amounts but not in small amounts), the cham- 
ber can be made small and accurate, there 
are no extraneous articles (such as springs, 
25 plunger stems, etc.) in the chamber for the 
medicament to collect upon, and the volume 
of the chamber as not influenced by miscel- 
laneous parts within the chamber. These 
features add to the assurance that the. amount 
30 of each dosage will be standard regardless 
of the frequency of use. Stffl other advan- 
tages will be apparent from the accompany- 
ing drawings, the description that follows, and 
the claims herein set forth. 
35 IN THE DRAWINGS: 

Fig. 1 is a perspective view of the external 
portions of the pneumatically released aerosol 
device; 

Fig. 2 illustrates the -use of the pneu- 
40 msmcally -released aerosol device by a patient; 
Fig. 3 is an exploded view snowing the 
various parts of the pneumatically released 
aerosol device according to this (invention; 
Figs. 4—10 are sectional views of the 
45 pneumatically released aerosol device showing 
different relative positions of various parts in 
order to illustrate the operation, the individual 
figures being described as follows: 
c * . 4 sIl0WS the aerosol device in the 
50 imtHi position, which is the position after 
the metered quantity of the contents of the 
aerosol container have been discharged; 
m Fig. 5 shows the position of the parts 
in the first step of the cocking operation, 
^ when the push button has been partiallv 
depressed; J 

. F |S- 6 shows the position of the parts 
in the second step of the cocking operation 
when the push button has been further 
60 depressed; 

Fig. 7 shows the position cf the parts in 
the third step of the cocking operation, when 
the push button has been fully depressed; 

a if* i sh ° WS * ^ e P ositio11 die parts in 
&2 the fin*] step of the cocking operation, when 


the push button has been released and the 
device is in cocked position; 

Kg. 9 shows die position of the pasts in 
the first step of the pneumatic rdeasine 
operation; & 7 q 

. Ffe JO shows the position of the parts 
m the final step of the 

pneumatic releasing 
operation, and shows the contents of the 
metering chamber being discharged into the 
mouthpiece; 7 ^ 

Fig. 11 is a sectional view of a second 
embodiment of the invention; 

Fig. 12 is a perspective view of the 
retainer and valve stem used in the embodi- 
ment of Fig. 11; gQ 

Fcg.13 is a sectional view of a manually 
released aerosol device; and 
. Fig. 14 is an enlarged fragmentary sec- 
tional view of a portion of Fig. 13. 

In the drawings, the same reference 8* 
numerals are applied to identical parts in al 
embodiments and such identically numbered 
parts are substantMly identical in structure, 
functicn, and operation. Therefore, to elimi- 
nate confusing duplication, these parts, their 90 
interrelationship and their function will be 
described only in conjunction with a single 
embodiment, such description applying to all 
embodiments where these parts appear. 

Referring to Fig. 1, the dosage apparatus 95 
U is shown in the normal operating position 
with the push button 13 below the container 
portion 15. Hie apparatus 11 could, of 
course, operate in any position with most 
aerosol materials, but many medicaments 100 
wdi be of such a nature that the most advan- 
tageous positional attitude for optimum opera— 
tion wiH be the position shown in the draw- 
ings From the external view (Fig. 1), z 
push button 13, container 15, mouthpiece 17 105 
and vent openings 19—19 can be seen. 

Fig. 2 shows how the patient uses the 
apparatus by placing the mouthpiece 17 in 
«1J^» . ^ 11 has been 

cocked since the patient has pressed the 110 
button 13. The preferred construction pro- 
vides^ mouthpiece 17 shaped so that the 
container position tilts away from the face 
As seen as the patient starts to inhale, the 
dosage, which was metered out by the 115 
patient's pressing button 13, will be released 
into the patient's oral cavity. Continued 
inhalation will pass the dose of medicament 
deeper into the respiratory system. 

Referring to Figs. 3 and 4, the valve por- 120 
toon 21 is mounted on the container 15 
The ccntamer 15 has a flange 23 around an 
opening 25 and an extension 27 projecting 
below the flange 23 that aids in enclosing and 
retaining valve portion 21. The method and 125 
construction for attaching and mounting die 
valve : pomcn 21 to the container 15 may be 
modified so that -a variety cf sizes and shapes 
cf containers can be attached to the valve 
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portion 21. fa the embotoeia^wn 

container 15 has been «»tol«>a 
the valve cottvenientiy a^gfflany oflte 
parts to be pressed ttg^*«£ 
5 S? time aid expense m assembling the 

TTSlve body or actuator ^Kff29 is 
press^hted into the J^f^ 1 .^ 
L the opening 25 andfts^^ a seat 
10 such as a gasket 31. The rewner^ is 

cISTStTS passes thiou^ the flaugrf 
end of die retainer 29 and the length oftte 
bore 35 is substantially equd ^jg* 
15 of the flange 33. The bore 35 cornriHMcates 
15 £tTa aSer bore 37 that <™^££ 
btjre 35 to die opposite end rf *f .^f^ 
^Two dots 39^ in the cylindrical wafl 
thV^ainer 29 and sutetant^y op^ 
20 one another, extend from the ^ns**^ 
d the retainer 29 •*? te «S B V2K 
between the ends of retainer 29. A groove 
4?T<he outside surface of the cjnte 
walls, extends from the end of each dot 39 
25 to the flange 33. A hole 43 passes through 
25 thYwal of tie retainer 29 at each ska 39 
and the centre of the Me 43 is ■ diged with 
the centedine of the slot .39. A detert baU 
45 fits snugly into each hole 43. A passage 
30 47, aiigned with a line passing through both 
of ihVrfots 39—39 and positioned in about 
feri&b oT flange^ commui *o. 
between the exterior cyhndncal surface of 
S^lmd an orifice chamber 49 that is 
55 SonVdrthe to^ cyfcdricrf surface 
offiange 33. The orifice chamber 48 is open 

'^fmSnfpInnger 50 includes a valve 
stem 51 mat is fitted smugly into bore j» 
40 anTexLds through.bore 37. Two^des 
53—53 extend in a winghke manner from, the 
outer surface 55 of valve stem 51 and are 
jSKd in the slots 39-39. Bach guide 53 
Can edge 37 substantially pandtel to the 
45 cater surface 55 of the valve stem 51, .an end 
sHrat is inclined or at. an app^ma^y 
forty-five degree angJe w*b respect to lie 
outer surface 55, and an opposite end 61 
substantially perpendicular to the outer sur- 
50 SThe^estem Sl has^ ceBtmUy 
located bores. One is a piston bore 63 that 
communicates with one end of the valve stm 
51 and the other is a smaller piston rod 
bore 65 that extends from piston bore OJ 
55 to the opposite end of valve stem 5L ad 
expergamry piston 67 fits into tie bore 63. 
A piSon rod 69, attached «> piston 67, 
fits into bore 65 and extends from one end 
of the valve stem 51 The metering phmger 
60 50 also includes a valve stem plug 71 to 
is press fitted to valve stem 51 over the end 
opening of bore 63, and an expurgatory 
piston 6 seal 73 is disposed betweenjie end of 
stem 51 and plug 71 covering Ae end of 
65 piston 67. The cylindrical side wall 74 ot 


ntoe 71 engages the inner edge of gasket 31 
R sMmn^aling ftTl«pk» 71 has 
an enlarged erm 75 ttet beare on seal 31 pre- 
venting lie ston 51 from mcvmg out of toe 
35 A metering chamber 77 is centraHy 
Jolted hTptag 71 and has an orrfice 79 
coinmunioatmg with die oumdc surface* 
Sug 71 that, in tie position of the 
aslhown in Fig. 4, communicates v*th«he 
orifice chamber 49. Resflient means such as 
airing 81 bears against a seal 83 tat the 
Ldtf bore 37 and me ends 61-61 of 
guides 53-53 urging tie valve stem 51 
downward so that the enlarged end 75 rf 
valve stem dug 71 bears on seal 31. The 
Slus^absolutely necessary 
o^obf the valve since most propeHants to 
are used in aerosol _wtttmers^erate 
enough pressure to supply 
urging the valve stem to its downward posi- 
tion (Fig. 4). 

A cylindrical actuator 85 slips over the 
omside of the retainer 29. The outer edge of 
Xged end cordon 87 fits again^ems^ 
surface 89 of the container extension Z7. 
Two ridges or guides 91 .extend mwat*y 
fom oppW sides of the inside surface 93 
of actuator 85 and are fitted mto retainer 
«1«ts 39—39 and retainer grooves 41 — 
At the end of actuator 85 (the end opposite 
the flanged end 87) each gmde 91 is wider 
framing an "ear" or projection 95. Each 
P^tL 95 has an edge 97 that .s prfd 
Sthe inner surface 93 of actuator 85 and an 
edse 99 that is inclined or at an approximate 
forty-five degree angle with respect to inner 
- 93 
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A valve cocking button 13 is affixed to 
the end of tie piston rod 69. The button 
13 is ouo-shaped, with the outside surface 
rf the adewall 101 slidably engaged with 
the inner surface 89 of container extension 
27 An opening 103 is formed in the side- 
wall 101 providing communication from tie 
exterior to the interior of button 13. a 
ridge 105 is positioned on die outade of 
sidewaU 101 opposite the opening 103. The 
ridee 105 fits into a groove 107 in the inside 
surface 89 of contamer extension 27 ana 5 
prevents the button 13 from b^g "tattd 
around its attachment to the end of piston 
rod 69. 

A nozzle 109 having a stem 111 fits 
through the wall of container extension 27 ^ 
and communicates with tie retainer passage 
47. Surrounding the nozzle 109 as the moutti- 
oiece 17 attached to tie container 15. An 
Soaring 113 in the wall of container exten- 
sion 27 cornmunicates Fith the interior die 
mouthpiece 17 and the space 115 below the 125 
actuator flange 87. On the opposite sideof 
the container extension 27 as at least one vent 
opening 19 that communicates with a space 
117 above the actuator- flange 87. 
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Operation 

Kg. 4 shows the valve in the uncocked 
position. Each detent ball 45 is confined 
in hole 43 between an edge 57 of stem guide 
5 53 and edge 99 of actuator guide 91. He 
metering chamber 77 has been discharged 
and, in die position of Fig. 4, is filed with 
residual medicament or air, depending upon 
the time that has elapsed since the apparatus 
10 11 was last operated. 

The vahe is cocked by pressing on button 
13. The first change in position: (shown in 
Fig. 5) moves die piston 67 into die meter- 
ing chamber 77 stretching the piston seal 73 
15 and eliminating any aerosol or air that is 
present in the metering chamber 77 by forcing 
it out through the orifice 79 and eventually 
through the nozzle 109 by means of the 
orifice chamber 49 and passage 47. Tins 
20 feature ensures that later when the metering 
chamber 77 is filed, it is completely filled 
with a completely fresh charge of medicament 
obtained from the container supply so that 
the dosage is a standard amount Other con- 
25 stsnictions are possible for exhausting the 
(material in die metering chamber 77 such 
as, for example, a jxkmger having O-rings 
around its outer surface to seal against the 
inside surface of die metering chamber 77. 
^0 The construction shown in the drawings is 
preferred because of its positive seal. 

As the operator continues tt> apply force 
to button 13, piston 67 " bottoms" in meter- 
ing chamber 77 and moves valve stem 51 
55 upward against the force of spring 81 and the 
force of. die propeliant pressure in the con- 
tainer 15. The orifice 79 moves post seal 31 
and into the container 15. The valve stem 
51 moves upward until die inclined edges 
40 59—59 pass the detent balls 45—45 (shown 
in Fig. 6). The detent balls 45—45 are thus 
free to move toward the valve stem 51. 

The button 13 is pushed still farther 
upward to the position shown in Big. 7. At 
45 aSout the position of Fig. 6 the rim 119 
of button 13 contacts a washer 121 positioned 
against actuator flange 87. The washer 121 
has tabs 123 — 123 bent to provide a spring 
force between button 13 and actuator 85 
50 while the button ran 119 and actuator flange 
87 are in close (proximity. After the button 
rim 119 contacts the washer 121 the actuator 
85 is forced upward until the actuator flange 
87 contacts the retainer flange 33. As the 
55 actuator moves upward, the inclined edge 99 
of projection 95 moves the detent balls 
45—45 inwardly toward valve stem 51. When 
button 13 is pushed upward as far as it 
will -go, each detent ball 45 is loosely con- 
60 fined by the sides cf the hole 43, valve stem 
guide edge 59 aid actuator projection 
edge 97. 

Fig. 8 shows the apparatus after the button 
13 is released The pressure in die aerosol 
65 container 15 forces piston 67 from the meter- 


ing chamber 77 filing die chamber 77 with 
medicament. The valve stem 51 also tends 
to be forced downward by the pressure in 
the container 15, aided by die force of spring 
81, until the inclined edges 59— 59 of guides 70 
53—53 contact the detent balls 45—45. The 
detent balls 45 — 45 are heM against the edges 
59—59 by the edges 97—97 of the actuator 
projections 95 — 95 preventing the valve stem 
from moving further downward. The actuator 75 
85 tends to follow die button 13 when it 
is released but is initially prevented by the 
spring force produced by the tabs 123 — 123 
on washer 121. The actuator 85 is there- 
fore held against the retainer flange 33 until 80 
the guide edges 59—59 exert (pressure on 
detent balls 45—45. When the detent balls 
45—45 are faced outward by the guide edges 
59—59 pressure is exerted on die parallel 
edges 97—97 of actuator projections 95—95 85 
and prevents the actuator 85 from moving 
after the button 13 is released completely. At 
this point, the metering chamber 77 is fitted 
and positioned in the container 15. If the 
actuator 85 is moved downward the detent 90 
balls 45 — 45 are {released and the valve stem 
51 can also move downward until the enlarged 
plug end 75 comes to rest against gasket 31. 
Note that in die position of Fig. 8, the button 
opening 103 coincides with the container 95 
extension opening 113. 

With the valve cocked (as shown in Fig. 8), 
the patient places the mouthpiece 17 in his 
mouth (as shown in Fag. 2) and inhales or 
sucks on the mouthpiece. This causes a 100 
(partial vacuum in the space 115 below actua- 
tor rim 87. The atmospheric pressure in 
the space 117 above the actuator flange 87 
forces the actuator 85 downward as shown 
in Fig. 9. Movement of the actuator 85 105 
downward causes the edges 97—97 of the 
actuator projections 95—95 to pass the detent 
balls 45 — 45. The detent bails 45—45 arc 
thus free to move outwardly and release the 
valve stem 51. 110 

After the valve stem 51 is released, it 
moves rapidly to the position of Fig. 10. 
In the meantime, the patient is stiH inhaling. 
The orifice 79 moves opposite the orifice 
chamber 49 and releases the medicament from 115 
the metering chambers 77 to the nozzle 109. 
The patient at this time draws die medica- 
ment deep into his respiratory tract When 
button 13 moves downward with the valve 
stem 15 during inhalation, the opening 103 120 
passes by the end of container extension 27. 
This allows the {patient to obtain air for con- 
tinued inhalation by opening space 115 to 
the atmosphere so the patient has a source 
of air for continued innalation carrying die 125 
medicament into his lungs. Otherwise, the 
•patient's inhalation would be curtailed as soon 
as the pressure in space 115 was reduced to 
a value that caused the patient to " struggle " 
to get air. The air that is admitted through 130 
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opening 103 to space 1 15, ^P^" * 

Sta KTl2 ^alHable for thedosage 

The valve stem 51 M 'S^^ietely 
-.S sniface 127 at the low* 


20 finger 129 is P^^J^Z 

f!^ toles 43-43, 

STde^ST^S shown in Rgs. 

iectins annulax ndges 133 ^ ^ 
SE 137. ^i 35 l-^ 
^KrtSSL? llM?dSm£i locked 
30 The ^^'gl Hotted to this 
position. The spring nrooeillaint 
embodiment since the force of tte P»P™ 
fe^Bdent to move the valve 
1S { ™P^l. «„«ers 129 ate bendable, and 

ward away from ^f^Vr^^ can 
40 enlarged portion 125 so to lie stem caa 
move downward. w*m 13' 

Tooock the apparatus 11' ^, bu ^ n Jl 

tioiUS pa* tie enlarged finger en<b!3 1- 
xc 1*1 The inclined surface 128 forces tne 
45 S apart After the mchned 

fece 127 is above the inctaed surfacw 133 
5 each finger 129-129, the indaul a*f*~ 
137 of Ztdar ridge 135 forces *efinge« 

the finger ends 131 so that they can be forced 
55 £2 by the inclined w*» & and 
hereby release the valve stems 51 ■ 

Moat devices that dispense aercsol materials 


chamber 141. ine " is wMi 

65 aasffiwss 


A puncturing -g^ft'-fiR*"* 
projecting «»the^ng^«.^ 

the container is ?^^^~Jr^7 over 

A botde 155 b^ R V^lSviSd with 70 

ri^^oA^TKS neck 

Soft Se^ ^ thTpardtipn op«kg 

1§ ^» threaded iato F^J^ 

50 t^SJSsWm As die bottle 
&st chamber 13* i«s ^ ^ Ae secon d 

The valve portion as 
ice r container 215 nas a 

a^a^^ 95 

tainer extension 227 over tne opcBu* 
and fits agonst » ag ^J^f^ a 
The valve body 229 is cy^n^ J00 

flange 233 « «*^e has 

r~Z.<. 0OP 247 commimicates oerween » 
A passage iai ^ ^mber 247. 

extenorof flange ana « valve 

A metering V l ™&' 25 ?J*££ 235 and 
stem 251 is fined snugly ^ 110 

extends ^^J^^'iocSd 
valve stem 251 nas ij at com- 

bores. Onefeap^jw^tbttom 
municates with one end of die vaive ^ 

tory piston 267 jre ^ 6? fi fato bore 
I0 d 269 attached t»p«tan ^ 

fif a15S 276 is provided in bete 235 
fit. A gasitei */« > . create a seal 

below orifice chamberZW t o or 
between valve stem 251 and tore zw. 
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plug 271 has an enlarged end 275 drat bears 
on sead 231 preventing the stem 251 from 
moving out of bore 235. A metering chamber 
277 is centrally .located in plug 271 and has 

5 an orifice 279 cornmumcating with the out- 
aide surface of plug 271 that, in the position 
of the apparatus as shown in Fig. 13, com- 
municates with orifice chamber 249. A button 
280 is affixed to (the end of piston tod 269 

10 providing a surface to press on when the 
apparatus 211 is to be cocked 

A plate 282 is attached to valve body 229 
and provides a mounting foundation for the 
manually operated detent appratus 284. The 

15 detent apparatus is preferably a pivota% 
mounted arm 286 having a hook 288 at one 
end and is attached to a spring 290 at the 
opposite end. An extension 292 is provided 
on die spring attached end cf arm 286. 

20 Mounted at the bottom of valve portion 
221 is cap 298, which may be press-fitted or 
screw-fitted to the valve portion 221. Tbfs 
cap includes die detent release mechanism 
320 having a release button 296 at .the bottom 

25 of push rod 294 extending downwardly out- 
side the cap 298. The push rod 294 is nor- 
mally biased downwardly by spring 321 act- 
ing between collar 322 secured to push rod 
294 and sleeve 323, which is a part of cap 

30 298. Buttons 280 and 296 are threaded or 
press-fitted onto tthe rods 269 and 294, respec- 
tively, to fedMtate assembly. 

Piressmg button 280 purges chamber 277 
and moves die metering chamber 277 into the 

35 container 215 by moving the plunger 250 
upward. When the end of plunger 250 passes 
back 288, die spring 290 forces the hook 
288 over the end 300 of valve stem 251 and 
holds the plunger upward By pressing release 

40 button 296, push trod 294 beats on extension 
292 forcing the hook 288 out of engagement 
with the end 300 of valve stem 251 allowing 
the (pressure in container 215 to force the 
plunger 250 downward releasing the contents 

45 of metering chamber 277 to the nozzle 309. 
The above^described apparatus, except for 
the spring 73 and seals, is preferably con- 
structed from a plastic material which makes 
it light and inexpensive. Various parts can 

50 be glued into position. Other materials are, 
of course, also acceptable, but the construc- 
tion of the apparatus, unlike conventional 
valves, is especially suited for plastic 


55 In summary, this invention as embodied 
in the <x>nstruetion of Figs. 1 — 10, includes a 
pocket-size container 11 containing a mix- 
ture of finely divided solid material (such 
as a medicament) and a propeHant that is 

09 gaseous at room temperature, but most cf 
which is liquid under the above atmospheric 
pressure at room temperature to which it is 
subjected in the container. The finely divided- 
solid material is substantially insoluble in 

o5 the liquid propellant. There are means 21 


for dispensing, in aerosol form, a definite 
small amount of die solid material in the 
container 15 upon each actuation of the 
means 21. A gasket 31 doses off the con- 
tainer 15 near the container opening 25. The 70 
dispensing means 21 and container op ening 25 
are at the lowermost end of the dispensing 
apparatus 11 when the dispensing apparatus 
11 as in the operating position. A generally 
cylindrical metering plunger 50 having an 75 
outer end portion, such as valve stem 51, as 
connected to an inner end portion, such as 
valve stem plug 71. The gasket 31 has an 
opening therein that fits around the exterior 
surface 74 of the valve stem plug 71 on the 80 
metering plunger 50 and provides a seal 
thereat while the metering plunger 50 is 
moved axially toward and away from die 
•interior of die container 15 between a 
depressed position and an extended position S5 
of the metering plunger 50 relative to the 
container 15. The valve stem plug 71 on the 
metering plunger 50 has a small hollow meter- 
ing chamber 77 therein and also a passage- 
way between the metering chamber 77- and 90 
an opening 79 in the exterior sidewaM 74 
of the valve stem plug 71 of the metering 
plunger 50. The opening 79 is positioned 
axially on the valve stem plug 71 on the 
metering plunger 50 so that it is on the 95 
container 15 side of die gasket 31 when die 
metering plunger 50 is in the depressed 
position and so that the opening 79 is on 
the exterior side of the gasket 31 when die 
metering plunger 50 is in the extended posi- 100 
tion. The opening 79 connects with the por- 
tion of the (metering chamber 77 which is 
(lowermost when the apparatus 11 is in the 
discharging position so that most of the con- 
tents of the metering chamber 77 drain down- 105 
wardly out through the opening 79 when the 
metering plunger 50 is in the mended posi- 
tion. This results in a rapid and complete 
discharge of the metering chamber 77. The 
metering plunger 50 includes a movable 110 
member, such as piston 67 for moving a wall 
of metering chamber 77, such as piston seal 
73. The movement of the wall or seal 73 
is frcm a chamber-<forming position, in which 
the metering chamber 77 has its normal 113 
volume, to a charnber-cofflapsed position, in 
which the metering chamber has substantially 
no volume. Operating means are available, 
such as button 13, for moving the metering 
plunger 50 against the action of a sprang 120 
81 into the depressed position so that the 
metering chamber 77 is filled through the 
opening 79 with an accurately determined 
small amount of the contents of the aerosol 
container 15. The button 13 also moves the 125 
movable member 67 from chamber^orming 
position to chamber-collapsed .position before 
the button 13 moves the metering plunger 
50 to the depressed position, thereby expel- 
ling the air from the metering chamber 77 130 
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con and thereafter releases . me . „^Tlo 
plunger 50 sc that the metering, piunger 50 
K responsive to the spring 81 ari 

10 StD^.eztendedP^. T*jJ*g 
of the operating means button L3, alter me 
me ^mg>ng5 50 is moved to thed^essed 
S Ss the m^e^men*er 67 
tTmove from a djamherjxfflapsed tjj a 

15 SaX-WngJ^tion^re the^^ 
injr plunger 50 is released from the depressed 
So£ TThis enables the metering cham- 
RTto befiUed with die desired^ed 
amount of the contents of «he ados 15, 

20 bE the metering plunger 50 moves to 
the mended position and discharge the con- 
Sts the &ing chamber 77 mto the 

"tKSS securing the meteringjphmger 
25 50 in depressed position could, if desired, oe 
a^geKo^be Sed mamially, asjtown 
Jn Fie 13 In the embodiments shown in 

SamberlFon the *»«oms^h««W 
35 by providing an opening 19 ^ * e JK 
& chamber 117 to the atmosphere, and an 
opening from the lower air chamber 115 to 
tfcmoWece 17. Hence, mhalanon hyfc 
user created a reduced pressure on die under 
40 side of movable member 87, so rt moves 
downwardly (see Fig. 9) and thereby releases 

^As^a^ncrete illustration .of some of the 
advantages of the aerosol device of this mven- 

45 tion, whether manually released « pneu- 
matically released, a device constructed as 
described in Figs. 1-10 d**"*?*-^ 
usually small metered dose of matena£-*bout 
35 mlligrams by weight (or about 25 i miom- 

50 liters- by volume as measured in the _ con- 
Liers), where die active m^c^entmtite 

aerosol container is a finely divided sobd 
mat is substantially insoluble m the pro- 
peSant, with the amount of active n«b» 
55 nient, in each dose discharged by the device, 
unto to a remarkable degree over m^ 
successive doses untd the cmm at a*- 
■stantially empty, regardless of the ief<J 
time trispftg hetween doses, .and without 
60 introducing air into the contamer as the 
device cs Jed, and so without introducing ; into 
thT container something ** ojj* cause 
chemical instability in the medicament The 
metering obamber 77 could, d desrred, be 
65 made sfill smaller than 25 nucnftm w«h- 


ie aerosol device. 

While lite invention is ^^J^ 
widi finely divided solid rnrficamentethat 
^substantially insoluble m the freon 70 
ZJrf propdtonts dart are common* used 
<£the presenttime in aerosol devices, and 
jSadphere it is desired to havesuch 
fn^ment delivered deep into the xespn- 

iffirfW^** S so 

a medicament. 

WHAT WE CLAIM IS:- 
1. An aerosol container and spray device 
for use in adtrumstermg ^J^TSut 
amounts of die contents d [the aerosol era 
taker to a human being dirough his mouth 
or nostril, said device mduding: 

(a) container &r a pressurized fluid and a 
W metering chamber for measuring small 

amtnmts of me pressurized fluid; 

(b) manually actuated means for Ohngsaid 
metering chamber, wtth «d «wtt 

W amount of pressurized fluid m *e fonn 
of die human being, when the said 
of a spray into the mouth or nostril 
amounTof pressurized fluid is rekased 
Z, me metering chamber, m which: wu 
(i) the said manually actuated means may 
W be released without enabling any 
fluid which may be oontuned m 
the metering chamber from ^escaping 
onto the conduit means; and 1W 
(ffi the device includes means for releas- 
W me the contents of the metenng 
cumber into the conduit means 
whereby me fluid can pass into me 
respiratory tract of the individual. HO 
2 An aerosol container and spray device 
JA » claim 1, in which the means 
foTSing the contents of the metermg 
SmbeTmfo the conduit means is breath ^ 
actuated. . 

3. An aerosol container and spray device 
«J™dine to Claim 2, in which the breath 
SSSask responsive immediately to a 
SSi reduction of air pressure m the 
Sit means from normal air pressure, 120 
2r rdeaskg the contents of the metering 
SESS conduit means at the begin- 
ning of the individual's mhalaticrh 

4 An aerosol contamer and spray device 
accoritag » either claim 2 or claim V » 125 
S the breath actuating means mdudes 
means for admitting ak relatively freely » 
Se conduit means, for inhalation by the 


s 
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individual as soon as the contents of the 
metering chamber are released into the con- 
duit fpPATig 

5. An aerosol cnmafnqr said spray device 
5 according to clam 1, in which, the means 

for releasing the contents of the metering 
chamber onto the conduit tmpan* i§ manually 
operated. 

6. An aerosol container and spray device 
10 according to any preceding daim, m which 

the container has an open end, a generally 
cylindrical metering plunger which is movable 
axiaHy toward and away from the interior of 
the container between a depressed position 

15 end an extended position relative to said 
container; and a gasket near the open end 
of the container, said gasket having an open- 
ing which fits around the exterior sidewail 
of the plunger and provides a seal, wherein 

20 the metering chamber is focated in said 
plunger and the means for introducing a 
small amount o£ pressurized fluid into the 
metering chamber comprises an orifice com- 
municating between the metering chamber 

25 and the sidewail of the plunger, said orifice 
being positioned axially on the (plunger so 
that it is on the container side of the gasket 
when the plunger is in the depressed positron 
and on the exterior side of the gasket when 

30 the plunger is in the extended position; and 
wherein the container is provided with operat- 
ing means, for controlling and operating the 
metering plunger, which comprises: 

(i) a manually operated device connected 
35 to the plunger for moving the plunger, 

against the action of the propellant 
(pressure, from the extended position to 
the depressed position in which posi- 
tion, the ' metering chamber is fiiled 
40 through the orifice with a predeter- 

mined amount of the contents of said 
container; 

(ii) detent means for securing the metering 
# plunger in the depressed position; and 

45 (iii) a breathing tube for connecting the 
aerosol device to said breathing open- 
ing of the human being by which the 
human being can inhale through the 
breathing tube, the metering chamber 

50 orifice being positioned to discharge 

the contents of the metering chamber 
into the breathing tube near the end 
which is placed in the mouth or nostril 
of the human being when said metering 

55 plunger is in the extended position. 

7. An aerosol container and spray device 
according to claim 6, provided with a release 
means, independently operable after the 
manuaily-operated device has moved the 

60 metering plunger to the depressed position, 
for releasing the detent means thereby 
enabling the metering plunger to move from 
the depressed position to the extended posi- 
tion to effect the discharge of the contents 

65 of the metering chamber through the orifice. 


8. An aerosol container and spray device 
according to claim 7, in which the release 
means is provided with a control which can 
be manually pushed inwards into the device 

to actuate the said release means to release 70 
the detent means. 

9. An aerosol container and spray device 
according to claim 7, in which the release 
means is breath-actuated in that the reduced 

air pressure in the hrearhing tube caused by 75 
an attempt to breath in through said breathing 
tube actuates the means for releasing the 
detent means, thereby enabling the propeflent 
pressure to move the plunger from the de- 
pressed position to the extended position and 80 
enable the contents of the metering chamber 
to be discharged into the mouth or nostril of 
the human being 

10. An aerosol container and spray device 
according to any one of claims 6 to 9 X in 85 
which the metering plunger includes a 
movable member serving as a wall for the 
metering chamber, the movement of said 
member being from a chamber-forming posi- 
tion in whkh the metering chamber has a 90 
predetermined volume, to a chamber-col- 
(lapsed position in whkh the metering cham- 
ber has substantially no volume, the device 
including a mechanism for moving the 
movable member from the chamber-forming 95 
position to the chamber-collapsed position 
before the manudly-operated device moves 

the metering plunger to the depressed posi- 
tion, thereby expelling air from the metering 
chamber before the metering chamber orifice 100 
passes from the exterior side to the container 
side of the gasket, the manually-operated 
device being effective, after the metering 
plunger is moved to the depressed position, 
to cause the movable member to move from 105 
the chamber-collapsed position to the cham- 
bernforming position before the metering 
plunger mcves sufficiently towards the 
extended position to move die metering 
chamber orifice from the chamber side of 110 
the gasket, thereby enabling the metering 
chamber to be completely filled with the 
desired measured amount of the contents of 
the container, before the metering plunger 
moves to its extended position and discharges 115 
the contents of said metering chamber into 
said breathing tube. 

11. An aerosol container and spray device 
according to any one of claims 6 to 9, which 
includes a piston movable in the chamber to 120 
reduce the volume of said chamber from its 
normal metering capacity to a volume which 

is a smalt fraction thereof; and actuating 
means effective to move the piston to its 
smell volume position just before the phinger 125 
is moved from the extended position to the 
depressed position, so that most of the air 
is removed from the chamber before said 
chamber is in communication with the interior 
of the container. 
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12 An aerosol container and spray device 
J^UJg to Claim 11, in which the ptfm 
^3 means is also effecwe, when the 
17fa<k its depressed pcf*»» » 
5 £ovt the piston from its small vohime posi- 
tion to its o^^i^^xrs 

therefev causing the chamber to Si to its 
S3c^ v* the pressurized fluid m 

the cQUjOuncr* , . 

10 13. An aerosol ocmmner and spray device 
according to any one of dams 6 to 12, m 
vticki a resnient means is spawned tourge 
the phinger from its depressed posmon toward 
its extended position. 
15 14 An aerosol container and spray device 
15 ac^xdfiS todato 13, m which the recent 
means comprises a coii spring. 

15 An aerosol container ox spray device 
accoaxiing to any one of claims 6 to 14 which 
20 is provided with, in addition: 

(Suitor means, movable with the meter- 
W iS^unger from its extended position 
toite depressed position, said actuator 
means being positioned to engage and 
25 move the detent means into engagement 

with the metering plunger: 
rffl a valve comprising a vafre body having 
a central tare and a communicating 
passage from said central bore to the 
30 mouthpiece; , 
(w) an enclosure around the valve; and 
Vdv) a flange on the actuator means dividing 
said enclosure into a first space com- 
municating with the mouth piece^anct 
35 a second space communicating with the 

atmosphere whereby a reduction of pre- 
sure in the first space causes the actuator 
means «a release the detent means from 
engagement with the metering plunger 
40 and allowing said metering plunger to 
move from its depressed position to its 
extended position. 
16 An aerosol container and spray device 
according to claim 6, including a mechanism 
45 winch, upon initial operation of the 

operated device, removes subsmtEaHy allof 
the air from the metering chamber before 
the metering plunger moves sufficiently to 
move the orifice from the exterior side of 
50 the gasket, and thereupon prevents the inflow 
of air into the metering chamber while tfce 
metering plunger is moved to the depressed, 
position, the mechanism, after said metering 
hunger is moved to the depressed iwsrtwm, 
55 operating to admit to the metering chamber 
sufficient of the contents of the aerosol con- 
tainer to fii the metering chamber, before 


the restoring force acts to move the metering 
-plunger into me extended position. t 

17. An aerosol container and spray device ou 
according to ckim 16, in which the metering 
(nWer includes a movable member serving 
as a wafl for the metering chamber, the move- 
ment of said member being from a chamber- 
forming position in which the metering cham- 
(ber has its normal vc&rme, to a chamber- 
collapsed position in which the metering 
chamber has substantially no volume, and 
in which the mechanism of the inannafiy- 
operated device moves the movabde member 
from the chamber^rming position to me 
chamber-ooiaapsed position before the meter- 
ing plunger moves from the extended to me 
depressed position, thereby emelhng theaj 
foom the metering chamber before the meter- " 
ing chamber orifice passes from me exterior 
side to the container side of the gasSet 

18 An aerosol container and spray device 
according to daim 17, m J^^* c 80 
ing means is effective, after the metering 
plunger is moved to the depressed pnsrtion, 
to canise the movable member to move from 
the chamber-coMapsed position to the cham- 
(bernforming position before the metenng 
plunger moves sufficiently toward the extended 
Son to move the metering chamben 
orifice from the chamber side of the gasket, 
thereby enabling said metering chamber to 
he completely filed with the desired 
measured amount of the contents of the con- w 
tainer, before the metering ptoger moves 
to its extendcfi position and discharges the 
contents of the metering chamber. 

19. An aerosol container and spray device 
according to claim IS, induding a release » 
means, independently operable after toe 
manually-operated device has moved t the 
metering plunger to the depressed posatio^ 
for releasing the detent means and thereby 
enabling the metering plunger to move from aw 
the depressed position to the extended posi- 
tion to effect the discharge of the contents of 
the metering chamber through said orafice. ^ 

20. An aerosol container and spray device 
substantially as hereinbefore described with li» 
reference to Kgs. 1 to 10, Figs. 11 and 1Z, 
or Figs. 13 and 14 of the accompanying 
drawings. 


For the Applicants, 
D. YOUNG & CO., 
Chartered Patent Agents, 
% Staple Inn, London, W.G1. 
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